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Abstract 
Purpose: In 2010, the Carnegie Foundation for the Advancement of Teaching published a call 
for the radical transformation of nursing education. A challenge was made to nursing educators 
to shift from a focus on decontextualized knowledge to an emphasis on teaching for a sense of 
salience, situated cognition and action in particular situations, as well as the development of life-
long learners. Team-based learning (TBL), a type of active learning, has been used in many 
health science programs to address these needs. The purpose of this capstone project was 
twofold: first, to evaluate student satisfaction, accountability and preference for team-based 
learning, and secondly to determine if a correlation exists between student satisfaction, 
accountability and preference for team-based learning and learning style as defined by Kolb. 
Methods: Team-based learning was used during the first semester of a nurse anesthesia program 
to teach 4 sessions in the module entitled 'Anesthesia for Specific Populations and Procedures' . 
A traditional lecture format was used to teach the remaining 5 topics in that module. Students 
were given a Kolb Learning Style Inventory (LSI) as well as a Team-Based Learning Student 
Assessment questionnaire (TBLSA) at the conclusion of the course. The LSI categorized the 
students into one of four learning types: converging, accommodating, diverging or assimilating 
and examined each student for their preference of learning method in Kolb's learning spiral. The 
TBLSA evaluated the students' perception of accountability (defined as student preparation 
before class and contribution to the team), preference for lecture or TBL, student satisfaction 
with the TBL method and overall experience with TBL. 
Results: Sixty percent of nurse anesthesia students in this study had a positive experience with 
team-based learning when used in a foundational nurse anesthesia class. There were significant 
differences between accountability (t (19)= 9.82, p<.OOl), satisfaction (t (18)= 3.18, p=.005), 
overall experience (t (18)= 4.77, p<. 001) and the neutral scores within each category, indicating 
that the experience with TBL was generally well received by the students. A correlation between 
the three subscales ofTBL (accountability, satisfaction and preference) and learning styles could 
not be determined due to the limited number of students, however Pearson's correlation 
demonstrated a positive correlation between the use of concrete experimentation to grasp 
knowledge and student satisfaction (r (17)= .56, p=.012), overall experience with TBL (r (17)= 
.50, p=.029). A negative correlation was identified between the use of reflective observation and 
accountability (r (18)= -.52, p=.019), preference for TBL (r (18)= -.58, p=.008), student 
satisfaction (r (17)= -.51, p=.026) and overall experience (r (18)= -.60, p=.007). 
Conclusions: Students in this study were generally satisfied with TBL. They were more 
accountable for their education as a result of the implementation of the TBL method. They felt 
satisfied with team-based learning, but were neutral regarding preference for TBL over lecture. 
Students who had a preference for learning by applying knowledge to practical applications 
(concrete experimentation) felt more accountable and were more satisfied with TBL than those 
with a preference for reflective observation, active experimentation or abstract conceptualization. 
Students with a preference for reflective observation as a mode of learning were not satisfied 
with TBL and felt it negatively affected their accountability. This study adds to the literature 
examining the use of TBL in the health science professions and suggests that those with a 
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preference for learning by concrete experimentation may better accept TBL, than those with a 
preference for learning with reflective observation. 
Data sources: PubMed, TRIP, ERIC, CINAHL and Google search 
Key words: Team-based learning, nursing education, medical education, active learning, nurse 
anesthesia education, Kolb learning style. 
4 
TEACHING METHODS IN A NURSE ANESTHESIA PROGRAM 
5 
INTRODUCTION 
In 2010, the Carnegie Foundation for the Advancement of Teaching published a call for 
the radical transformation of nursing education. During their observations of nursing education, 
it was found that while nursing does an effective job in some areas, work needs to be done to 
ensure that educators improve their teaching so that graduates are safe clinicians and lifelong 
learners who develop clinical knowledge. l The teaching they observed in classrooms was in 
sharp contrast to that seen in the clinical area. For the most part, educators presented material 
about physiology, disease categorizations and interventions as taxonomies to be memorized, 
instead of engaging the student in how such knowledge can be applied to actual patient care. A 
challenge was made to nursing educators to shift from this type of teaching to an emphasis on 
teaching for a sense of salience, situated cognition and action in particular circumstances and the 
development of life-long learners. The Council on Accreditation for Nurse Anesthesia 
Educational Programs has responded to the Carnegie report by supporting doctoral education for 
entry into nurse anesthesia practice by 2025. 
During training, student registered nurse anesthetists (SRNAs) are expected to synthesize 
a tremendous amount of material in order to be prepared for their introduction to the clinical 
environment. Even as beginners, SRNAs are expected to demonstrate some level of competence, 
and make deliberate choices from a repertoire of learned behaviors to manage a variety of 
situations in the clinical arena. Team-based learning (TBL), an active teaching strategy, has been 
used in health professions over the past decade to address these needs. 
Traditionally, lecture is one of the most well-known and most frequently used techniques 
in education.2 However, knowledge acquisition by lecture may be limited due to the passive 
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approach of this technique. Lecture is seen as a one-way transmission of information and does 
not mandate student engagement.3 Team-based learning uses student engagement as a critical 
component of the method. Larry Michaelsen originally introduced team-based learning in the 
late 1970s in response to his dissatisfaction with the lecture style of teaching. During his first 
experiences with TBL, he noticed that students were learning how to apply concepts, rather than 
simply learning about the concepts.4 
Within healthcare, team-based learning has been most actively employed in medical 
schools, and to a lesser extent in pharmacy and nursing education. Educators have found TBL to 
result in greater content comprehension when compared to passive lectures. Team-based learning 
students are also found to have improved personal communication and teamwork skills, better 
clinical application of knowledge, and a higher level of engagement. 5 
The acceptance of TBL by students is partially dependent upon their endorsement of 
group work. It is commonly recognized that students learn in different ways. Understanding the 
ways in which students learn can assist educators in designing activities that facilitate learning. 
In 1984, David Kolb identified four learning styles based on experiential learning theory: 
accommodating, diverging, assimilating and converging.6 These learning styles defme the way 
individuals grasp and transform experiences to create knowledge.7 Learners that possess the 
diverging or accommodating learning style prefer to work in groups, while those that fall into the 
assimilating learning style prefer lectures and studying alone.9 No studies could be found that 
correlated learning style to success or satisfaction with team-based learning. 
The purpose of this capstone project was twofold: first, to evaluate student satisfaction, 
accountability and preference for team-based learning in comparison to traditional lecture 
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format, and secondly to determine if a correlation exists between student satisfaction, 
accountability or preference for team-based learning and learning style as defined by Kolb. 
REVIEW OF LITERATURE 
Team-Based Learning 
Team-based learning (TBL) is an evidence-based, active teaching strategy that was 
developed by Dr. Larry Michaelsen in the 1970s. It is a learner-centered, instructor-directed 
strategy that provides students the opportunity to apply conceptual knowledge to real-life 
problems. Using the "flipped classroom approach," the instructional content is provided to 
students before the class period, leaving time in class to be spent applying the concepts to 
scenarios likely to be experienced by the students. Team-based learning sessions are designed 
as units of instruction that are taught as a three-step cycle: pre-class preparation, readiness 
assurance testing (RAT) and application-focused exercises (see Figure 1).9 














Pre-class preparation includes reading assignments, narrated PowerPoint lectures or 
7 
pertinent educational videos. The readiness assurance process assesses the adequacy of students' 
preparation. At the beginning of class, students take an individual readiness assurance test 
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(iRAT). After completion of the iRAT, students gather in groups to take the same readiness 
assurance test as a team (tRAT). An immediate feedback self-scoring sheet (IF-AT) is used for 
the tRAT. Within the IF-AT, a star lies under a scratchable surface denoting the correct answer 
(see figure 2). Teams are given immediate feedback by scratching off the surface that 
corresponds to the letter they perceive to be the correct answer. If the scratching does not reveal 
a star, the team must continue discussing the questions until they arrive at the correct answer. 
Figure 2: Immediate Feedback-Assessment TooI 11 
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While students are taking the tRAT, the instructor grades the students' iRATs and 
determines areas that require further clarification. When the groups complete the tRA T, the 
instructor provides additional feedback by a ' clarification lecture' that covers the misunderstood 
concepts as determined from the iRA T. Students are given the opportunity to appeal responses 
on the readiness assurance tests, thus allowing them to do a focused restudy of the assigned 
readings, thereby reinforcing their learning. The remainder of class time is spent with the teams 
completing a decision-based application assignment. 12 
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Principles and Practices of Team-Based Learning 
There are four key principles ofTBL: 
(1) Groups must be properly formed and managed. 
(2) Students must be accountable for the quality of their individual and group work. 
(3) Students must have frequent and timely feedback. 
(4) Team assignments must promote both learning and team development.9 
The incorporation of these key elements will allow student groups to naturally evolve into 
cohesive learning teams. 
Group formation and management. Three important variables must be managed when 
forming groups for TBL: the distribution of member resources, allowing adequate time for team 
cohesiveness to develop, and minimizing barriers to group cohesiveness.9 Groups that are fairly 
large and diverse allow each team access to high-performing students with the potential to make 
significant contributions to the highly challenging, intellectual tasks in the application exercises. 
However, groups that are too large are not able to develop the cohesiveness needed for effective 
group work. 10 Forming teams with 5-7 members provides a sufficiently rich talent pool for each 
team while also promoting group cohesiveness. 13 Developing these groups should be the 
responsibility of the instructor as students tend to align with similar personalities and do not 
possess the information to wisely form groups.4 
Ideally, students should stay in the same group for the duration of the course. In the 
beginning stages of a course, groups tend to rely on the contributions of one or two team 
members. As time progresses, team communication becomes more open and conducive to 
9 
learning. Members become more willing to challenge one another as they begin to understand 
how the effectiveness of the groups influences their personal grades. Quieter members feel more 
comfortable voicing their opinions and group cohesiveness develops. 10 
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Previous relationships among members or the presence of a cohesive subgroup are the 
biggest threats to group cohesiveness. These relationships can take the form of previously 
established relationships (i.e. boyfriend/girlfriend) or subgroups based on nationality or culture. 
In these circumstances, an "insider/outsider" tension develops, ultimately leading to destruction 
of the cohesion and effectiveness of the learning team. 10 Thus, the instructor should be 
responsible for forming groups with a randomization method that would minimize these previous 
relationships. In this way, the group is forced to build themselves into teams "from the ground 
Student accountability. During a traditional lecture course, students are accountable to 
themselves and the instructor, with grades as the means to measure this accountability. In TBL 
however, students must not only be accountable to themselves and their instructor, they must 
also be accountable for their contribution to the team. Accountability includes individually 
preparing for group work, dedicating effort to complete group assignments, and interacting with 
fellow group members in a productive and professional manner.4 
The success of team-based application exercises is dependent on students coming to class 
with foundational knowledge. If students fail to complete pre-class assignments, they will be 
unable to contribute to the endeavors of the team. Teams are far less likely to be successful and 
will be less cohesive if individual members are not prepared. The readiness assurance process, 
consisting of individual and team testing of assigned materials, is designed to ensure an 
understanding of core concepts.9 
Peer reviews, occurring at the halfway point and at the completion of a TBL course, not 
only assure that students are coming prepared with the requisite knowledge, but that they are also 
contributing to the success of their team. Students that come to class unprepared may create 
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resentment among the prepared students. Not only is peer evaluation a mechanism to induce 
accountability, it is also useful for developing interpersonal skills, fostering insight and 
promoting professional behavior.9,lo Students in the health professions will benefit from learning 
these skills as they can be applied throughout their careers, when giving and receiving 
constructive feedback from their peers. 14 
Timely feedback. As students are taking the tRATs in their groups, it is the responsibility 
of the instructor to grade the individual readiness assurance tests. This allows the instructor to 
identify the areas of weakness in core concepts. The instructor is then able to present a short 
"clarifying" lecture to assure that all students have a base understanding of the core concepts 
before advancing on to more complex application assignments.4 
Feedback from the readiness assurance tests also aids in the process of developing 
cohesive teams. Immediate feedback from the IF -AT makes students aware of situations where 
the group failed to recognize the knowledge of one or more of their members. Groups quickly 
learn the importance of considering everyone's opinions in the decision-making process.4 
Retaking the identical test as a group reinforces correctly answered questions, and corrects any 
misinterpretation of incorrect answers. As students explain the rationale for their correct answers 
chosen, learning is once again reinforced. 13 
TBL Utilization in Health Education 
Team-based learning is being used with increased frequency in health education 
programs throughout the country. It was first used in medical education at Baylor College of 
Medicine in 2001. Professors at Baylor trialed TBL at a resident noontime forum and found 
increased resident engagement, favorable changes in attitude about usefulness of content in daily 
medical practice, and a high degree of interaction among participants. II Following this trial, a 
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three-year grant from the Fund for the Improvement of Post-Secondary Education (FIPSE) 
allowed TBL to be introduced into ten medical institutions. Improved academic performances, 
high student and faculty satisfaction scores, and increased student engagement were reported 
after initial introductions. 12 It was also discovered that fewer faculty members were required to 
effectively teach a large group of students when compared to other active learning strategies such 
as problem-based learning which requires one facilitator for each student team. 12-14 
Currently, TBL use has been documented in over 60 institutions dedicated to educating 
future health professionals in the fields of nursing, medicine, dentistry, veterinary medicine and 
allied health professions at the undergraduate and postgraduate level in the United States and 
abroad. 15 It has also been used as a teaching strategy in continuing medical education, hospital-
based education, resident education, and the National Academies of Practice to develop health 
care policy.I6-23 Application of TBL has been documented in nursing programs, however 
literature related to or regarding the use of TBL in nurse anesthesia education was not found by 
this author. 
Research related to TBL shows increased knowledge acquisition and retention, increased 
student satisfaction and engagement, and a greater appreciation of teams reported by students.27-29 
Although most studies found that students were satisfied with the use of TBL as a learning 
strategy, a few have shown a preference for the traditional lecture format?S 
Knowledge Acquisition and Retention with TBL 
Instructors of the health professions disciplines are faced with three challenges when 
educating students. First, the amount of information that students must learn is enormous, and 
keeps growing at an exponential pace. Secondly, it is not enough for students to possess the 
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knowledge; they must be able to apply the information in the clinical context. Finally, students 
must have effective communication skills and experience working with people in teams. 13 
13 
Team-based learning has been found to be very effective in the acquisition of large 
amounts of material. Improved course and final examination scores were demonstrated in 
multiple studies?4-36 In most of these studies TBL was used as a primary teaching strategy, 
however TBL has also been used as a supplement to lectures where it also improved examination 
scores.27,28,32 
Standardized exams are ubiquitous in health professions programs. The existence and 
longevity of a program may be dependent upon the success of students on these standardized 
exams. In some cases, TBL increased standardized exam scores, such as the National Board of 
Medical Examinees (NBME) exams for medical students.31 ,34,36-38 A recent study showed 
improvement of NBME scores in an individual content area when TBL was implemented. This 
information adds to the pool of literature supporting the use of TBL to improve performance on 
high-stakes examinations?9 Students must develop an ability to retain information in order to be 
successful on standardized and certifying exams. Team-based learning may stimulate higher-
order thinking skills, allowing students an improved long-term ability to recall information. 34,38,40 
Team-based learning was used over eight semesters in a psychiatric mental health (PMH) 
nursing course and was found to significantly increase PMH exit examination scores during that 
period. Self-reported studying time significantly increased as students had the expectation of 
active participation in a team. Despite the improved standardized exam scores, university-
generated course evaluations did not reflect an increase in perception of course effectiveness 
after the TBL method was introduced.41 
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Although using team-based learning resulted in increased examination scores for all 
students, academically weak students exhibit the greatest improvement?9,34,42 In Korea, TBL was 
used for the remediation of at-risk medical students, resulting in a 100% pass rate on the Korean 
Medical License Examination.43 Interestingly, despite the increased examination scores, students 
in the lower quartiles of academic performance reported lower satisfaction scores than the higher 
performing students. 
Student and Faculty Perceptions of TBL 
Students are generally satisfied with the format of team-based learning.14,26,27,30,44-49 In one 
study, high-performing students were significantly more satisfied with TBL when compared to 
low-achieving students.49 When TBL was used in a gross anatomy class, students were content 
with their ability to cover a vast amount of material in a short time.34 Another set of students in a 
clinical neurology class felt that peer discussions allowed for self-reflection and resulted in 
further self-directed learning, leading to an ability to reinforce and retain knowledge. Fifty-seven 
percent of these students felt that TBL helped with their understanding of difficult neuroscience 
material and assisted in their focus on core information.4O 
Team-based learning was used during a pediatric clerkship at the University of Michigan 
Medical School in 2009-2010. Standardized test scores improved and a greater appreciation of 
teams was demonstrated, however student satisfaction scores were low.36 Satisfaction scores 
improved after the first year of implementation, possibly demonstrating an increased comfort 
level by the faculty and students with the teaching strategy. Students acknowledged the 
improvement in test scores and the increase in participation, but did not enjoy the method and 
had no desire to use TBL in any future courses.36 This negative satisfaction was reiterated in a 
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few other studies which revealed student comments such as, "The teachers are PAID to teach, 
not to watch us learn," and "I pay for the teachers to teach me."so 
15 
This mixed reaction to the implementation of TBL has been found in various 
studies.44,51,52 It may be due to the stress of the additional workload placed on students to prepare 
for a TBL session?S One researcher attributed the lower satisfaction scores to anxiety associated 
with the preclass readings.52 Michaelsen believes a lifetime of lectures has not prepared students 
for the process of the organization and summation of required readings and may be responsible 
for this anxiety.1O A mixed response was also garnered when students were directly asked if they 
would like to see TBL incorporated into other courses, some in agreemeneS,40,57-59 and some not 
(see Table 1)?6,52,53 
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Table 1: Student Satisfaction and Preference for TBL 36,45,47,49,52-58 
Study Satisfied Not Preference Would prefer 
with satisfied more courses 
TBL with TBL with TBL 
Carbo 47 X 
Corbridge 44 X N 
Letassy62 X L 
Mennega50 X N 
Mody63 X 
Ravindrath 58 X T X 
Vasan54 X 
Clark 52 X L 
Della-Ratta 37 X 
Warrier 36 X 
Atlinas 54 X 
Legend: T=TBL, L=iecture, N=Neutrai 
The transition from lecture-based teaching to team-based learning can be difficult for 
students and faculty. Many students are accustomed to lectures and find the transition to TBL 
difficult.36,52,53 Medical students often prefer lectures, as accomplished speakers simplify complex 
concepts and provide students with a sense of security that information needed to pass 
examinations has been provided.29 The transition to collaborative learning after a lifetime of 
competitive learning also presents a problem for medical students. This is problematic when 
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introducing TBL into a curriculum, as the historically competitive atmosphere may result in a 
reluctance of students to share information.59 
17 
Faculty deciding to adopt team-based learning may also find the transition difficult. The 
usual role of 'sage on the stage' undergoes a transformation to that of 'guide on the side. ,65 The 
initiation of TBL can increase faculty workload in the early stages as lectures are replaced with 
application exercises. Transition of pharmacy lectures to TBL sessions in the UK, resulted in 
faculty reports of increased workload related to the development of effective application 
exercises.66 However, these challenges were balanced by enhanced student engagement, peer 
learning and increased satisfaction with teaching experienced by the faculty. 
Student engagement in course content and with peers has been shown to increase 
performance levels and satisfaction .10 Many studies report an increase in student engagement 
when team-based learning is implemented/8,25,29,33.50,66-68 14,22,24,28,45.60-62 although one study 24 points 
out this is an expected outcome due to the active engagement inherent in the TBL strategy. Most 
faculty members appreciated increased student engagement,44 as well as the increase in class 
attendance, when TBL was implemented.31 .52.53 
One goal of all educational programs is to develop lifelong learners. TBL has been 
credited with improving student effort and self-regulated learning.12,28.40.54.60,61,63-65 In an 
experimental study done with a hybrid baccalaureate nursing class, it was found that students in 
the TBL group utilized online resources to prepare for classes more frequently than those in the 
traditional lecture group.65 It was hypothesized that TBL provided the motivation for students to 
increase self-regulated learning behaviors. 
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Teamwork Development in TBL 
Once considered an optional skill, the ability to work effectively in a team is now 
considered essential for most jobs. Health professionals, in particular, need to develop their 
teamwork skills to function on a daily basis. Supporting the development of high performance 
learning teams is stated as one of two goals of team-based learning.12 For these reasons, team 
performance and the students' perceptions of the value of teams is an often-studied outcome in 
TBL research. 
One way in which team performance can be compared to individual performance is via 
the readiness assurance tests. Not surprisingly, multiple studies found that the team readiness 
assurance test (tRA T) scores were higher than the individual scores (iRA T)?8-40,45,53,66,7o.72-74 An 
increase in respectful discussion practices was noted after the implementation of TBL and led to 
a favorable perception of the group learning experience in one study. 66 
Students in many studies reported a greater appreciation of teams. 18.34,41,42,58,67,73.74 In these 
studies, the students recognized the combined brainpower of peers in the teams as a useful 
educational resource.29 Peer-to-peer teaching is a valuable educational resource, not only for the 
peer seeking understanding, but also for the more knowledgeable peer, as teaching is a 
mechanism to reinforce learning. 
When TBL was used as a teaching strategy in third and fourth year medical students in 
Beirut where it was found to be more effective at developing teams in the junior class compared 
to the senior class.67 The developers of the team-based learning strategy recommend that teams 
remain permanent over the course of a semester. The belief is that only when students work 
together over time are they able to become high-functioning groups capable of self-management, 
leading to effective learning. lO In a study of physiology students, the quality and performance of 
TEACHING METHODS IN A NURSE ANESTHESIA PROGRAM 
19 
the team was instrumental in overcoming the educational disadvantages of lower functioning 
students .75 
TBL and Learning Styles 
The experiential learning theory (ELT) , developed by David Kolb, examines how 
information is processed to define learning. It is based on the premise that learning occurs 
through experiences. Learning, as defined by the experiential learning theory, is "the process 
whereby knowledge is created through the transformation of experience. Knowledge results 
from the combination of grasping and transforming experiences.,,68 
The process of learning, according to the ELT, is viewed as a continually revolving spiral 
of four stages: experiencing (concrete experimentation-CE), reflecting (reflective observation-
RO), thinking (abstract conceptualization-AC) and acting (active experimentation-AE). 
Learning is thought to occur in a spiral as each trip through the cycle brings new insight gained 
from reflection, thought and action. As a concrete experience is reflected upon, given meaning 
by thought, and reconstructed by action, the new experience is broader, deeper and more 
meaningful. Learning occurs with progression through this spiral (see figure 3).77 
Figure 3. Experiential Learning Spiral69 
REFLECTIVE 
OBSERVATION 
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Learning styles describe the wayan individual spirals through these stages. Four learning 
styles have been identified according to the learner's preference for absorbing new information-
diverging, assimilating, converging and accommodating.69 A person with a diverging learning 
style prefers concrete experimentation (experiencing) and reflective observation (reflecting) as 
their primary learning method. These individuals excel in situations that call for brainstorming. 
They like to gather information, are imaginative and prefer to work in groups?O 
An individual with an assimilating style learns best by thinking (AC) and reflecting (RO). 
Assimilators excel at understanding a large amount of information and putting it into a concise, 
logical form. In a formal learning environment, they prefer lectures and exploring analytical 
models to group work. Convergers, on the other hand, prefer to learn by thinking (AC) and 
acting (AE). These individuals are good at making decisions and problem solving. Their 
preference is simulations, laboratory assignments and practical applications of knowledge.8 
Learners with an accommodating style learn by acting (AE) and experiencing (CE). 
"Hands-on" assignments appeal to this type of learner. In contrast to convergers who act by 
logically analyzing situations, accommodators tend to act on "gut" feelings. These individuals 
rely on others for information gathering; they prefer action to thinking. They enjoy working in 
groups, so that others may research the ideas, leaving them free to act (table 4).7 
Table 4: Learning Styles and Formal Learning Situations7S 
Learning StIle Preference for learning in formal learning situations 
DIVERGING Prefer to work in groups. Listens with an open mind to different points of view. 
ASSIMILATING Prefer readings, lectures, analytical models and having time to think things through 
CONVERGING Prefer simulations, laboratory assignments and practical applications. 
ACCOMODATING Prefer to work with others . Tests out different approaches to completing a project. 
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Learning styles are not thought to playa role in TBL satisfaction because students with 
many different learning styles form teams .71 In fact, a tenet of team-based learning is that the use 
of heterogeneous groups leads to higher functioning learning teams.44 A group of researchers in 
Greece studied use of learning styles as method of forming heterogeneous groups. Greater group 
creativity and a higher appreciation for teams were found when the groups were diverse in regard 
to learning style.72 
The application exercise in TBL involves working in groups and solving ambiguous 
practical problems.4 As seen in Table 4, students with diverging and accommodating style prefer 
to work with others, while assimilators are most comfortable working alone. Convergers prefer 
practical applications but may be uncomfortable in ambiguous situations.69 This author was 
unable to locate a study that examined the correlation between learning styles and satisfaction 
with team-based learning. 
METHODOLOGY AND STUDY DESIGN 
To evaluate student registered nurse anesthetists' (SRNAs) experience with TBL, a 
descriptive study design was utilized. Permission to collect data was obtained from University 
of Michigan-Flint Institutional Review Board. The target population for this project was nurse 
anesthesia students. The accessible population and sample for this study consisted of first 
semester nurse anesthesia students enrolled in the Oakland University-Beaumont Graduate 
Program of Nurse Anesthesia. Permission to collect data was obtained from the director of the 
Oakland University-Beaumont Graduate Program of Nurse Anesthesia. 
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Formation of Teams 
Students were introduced to the team-based learning method with a video presentation 
explaining the team-based learning concept and a short lecture given by the author of this project 
at the beginning of the semester. Oakland University's nurse anesthesia program has one main 
campus and two didactic distance sites located throughout the state. A real-time video 
conferencing system was used to conduct classroom sessions to include all students. 
Communication occurs among the three sites. The author formed teams in the following manner 
with the goal of establishing heterogeneity: 
1. Fifteen students at the main campus were divided according to their intensive care 
unit (lCU) experience. 
2. The students were aligned with those that most recently worked in a surgical ICU 
first, followed by those in a general ICU, medical ICU, neurologic ICU and finally 
those that most recently worked in other types of ICUs. 
3. Students were asked to count off from 1-3 while in their lines. All students that 
counted "1" formed a team, those that counted "2" formed a team, and those that 
counted "3" formed a team. 
4 . The 5 students located at distance sites formed one team for the sake of practicality. 
The ICU background mix of the distant students was similar to the other group~ in 
that it consisted of a combination of medical, surgical and cardiac intensive care 
experience. 
Course description 
Team-based learning was introduced as a method to teach NRS 607 Introduction to Nurse 
Anesthesia Practice at Oakland University. This 3-credit course consists of 5 learning units 
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Team-based learning was used for a portion of the course in the fifth module that covers 
anesthesia for specific populations and procedures. Five topics were covered by a traditional 
lecture format: Anesthesia for the obese population and bariatric surgery, anesthesia for 
orthopedic surgeries, anesthesia for electroconvulsive therapy, anesthesia for genitourinary 
surgery, and non-operating room anesthesia. Team-based learning was used to cover the 
following four topics: Anesthesia for the geriatric population, anesthesia for ophthalmological 
surgeries, anesthesia for gastrointestinal surgeries and anesthesia for gynecological surgeries . 
The author of this project conducted the TBL sessions. Five content experts presented the 
traditional lectures in this module. 
In order to ensure success in this project, TBL principles were closely followed. Pre-
class preparation included reading assignments and narrated PowerPoint presentations. 
Individual readiness assurance tests were given at the beginning of each TBL session, followed 
by team readiness assurance tests and clarifying lectures. These tests were graded in accordance 
with the TBL principle of establishing accountability. Peer assessments were completed after the 
second TBL session to determine team contributions and provide peer feedback. 
Collection of Data 
Permission was granted to use the Team-Based Learning Student Assessment 
Instrument (TBLSA) and the Kolb learning style inventory (LSI), version 3.1. 73 The TBLSA 
assesses three subscales: student accountability, preference for lecture or TBL and student 
satisfaction. Accountability is defined as student preparation in advance of class and/or 
contribution to other members of the team. Student satisfaction includes "positive feelings 
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toward either the team-based learning activities or traditional lecture." 73 This instrument contains 
39 questions and obtained a Cronbach a. of .941. Cronbach a scores for the accountability, 
preference and student satisfaction subsets were .782, .893 and .942, respectively. 73 Results were 
analyzed using Pearson correlations. 
The Kolb LSe8 is a 12-item, rank-order questionnaire that measures an individual's 
learning style preference. Each of the 12 items begins with a statement regarding how the 
individual prefers to learn, with a choice of four endings. The individual taking the test ranks the 
answers in their order of preference. The LSI is then scored to determine the individual's 
preference for each stage ofKolb's learning spiral: concrete experience, reflective observation, 
abstract conceptualization and active experimentation. These scores are then plotted on a graph 
to assign a specific learning style: accommodating, diverging, assimilating and converging. The 
LSI is reported to have good internal consistency reliability, with an average Cronbach alpha of 
0.70.78 
RESULTS 
A total of 20 participants were included in the study sample; 11 of the participants were 
women (55%), and 9 were men (45%). The most common ICU experience was in the surgical 
ICU (35%), however experience in general, neurologic, medical, cardiac and trauma ICUs were 
also represented (see table 5). 
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Table 5. Demographics ofICU Experience by Learning Team 
Type ofICU 
Surgical General Neuro Medical Cardiac TraumalBurns 
Group #1 (n=5) 2 1 1 1 
Group #2 (n=5) 2 1 1 1 
Group #3 (0=4) 1 1 1 1 
Group #4 (n=6) 2 2 1 1 
Data was analyzed using SPSS Statistical Software 22.0 (IBM, 2016). Descriptive 
statistics were conducted, including summing of the Learning Style Inventory, and the subscale 
and total score for the Team-Based Learning Student Assessment Instrument. The descriptives 
for the learning style inventory and team-based learning overall measures are depicted in Table 
6. Scores in each of these learning modes range from a minimum of 4 to a maximum of 48. 
Students utilized active experimentation by the greatest degree, with a mean of 38.25 (SD=5.35), 
followed by abstract conceptualization (mean=33.30, SD=5.16), reflective observation 
(mean=26.05, SD=5.80) and concrete experience (mean=22.45, SD=5.86). 
Table 6. Descriptive Statistics for Learning Mode (n=20) 
Measures Min Max Mean SD 
Concrete Experience 14 41 22.45 5.86 
Reflective Observation 16 36 26.05 5.80 
Abstract Conceptualization 23 45 33.30 5.16 
Active Experimentation 23 47 38.25 5.35 
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All four learning styles were identified (see figure 4). The predominant learning style 
identified in this sample was converging (60%) which emphasizes abstract conceptualization and 
active experimentation. The accommodating and assimilating learning styles were the next most 
frequently occurring styles, with 3 students in each of these categories (15% each). The 
accommodating style emphasizes concrete experience and active experimentation, while the 
assimilating style emphasizes reflective observation and abstract conceptualization. The 
diverging learning style occurred least frequently with 2 students (10%) in this category. The 
diverging style emphasizes concrete experience and reflective observation. 
Figure 4. Learning Styles 
Learning Styles 
.. _--- ---
• Converging (60%) 
• Accomodating (15%) 
Assimilating (15%) 
Diverging (10%) 
The 39- item TBLSA instrument uses 5-point Likert scales with possible responses of 
strongly disagree, disagree, neutral, agree and strongly agree. It consists of three subscales: 
accountability, preference for lecture or TBL and student satisfaction. Descriptive data for the 
TBLSA follows in figures 5-7. Results for each subscale will be discussed below. 
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Figure 5. Student Responses to Team-Based Learning Questions Regarding Accountability 
(percentages) (n=20) 
I am accountable for my team's 
learning 
My team members expect me to 
assist them in their learning 
My contribution to the team is not 
important 
I contribute to my team members' 
learning 
I feel I have to prepare for this class 
in order to do well 
I spend time studying before class 
in order to be more prepared 




• Strongly Agree 
0% 20% 40% 60% 80% 100% 
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Figure 6. Student Responses to Team-Based Learning Questions Regarding Preference for 
TBL (percentages) (n=20) 
After listening to lecture, I find it 
difficult to remember what the 
I do better on exams when we used 
team-based learning to cover the 
After working with team members, I 
find it difficult to remember what we 
I can easily remember material from 
a lecture 
I remember material better after the 
application exercises used in team-
I remember information longer when 
I go over it with team members 
It is easier to study for tests when 
the instructor has lectured over the 
Team-based learning activities help 
me recall past information 
I remember material better when the 
instructor letures about it 
I easily remember what I learn when 
working in a team 
I talk about non-related things during 
team-based learning activities 
I get bored during team-based 
learning activities 
I am more likely to fall asleep during 
lecture than during classes that use 
I am easily distracted during team-
based learning activities 
I am easily distracted during 
traditional lecture 
During traditional lecture, I often find 
myself thinking of non-related things. 




• Strongly Agree 
0% 20% 40% 60% 80% 100% 
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Figure 7. Student Responses to Team-Based Learning Questions Regarding Satisfaction 
with TBL (frequencies/percentages) (n=20) 
I have had a good experience with 
team-based learning 
I have a positive attitude towards 
team-based learning 
I think team-based learning helped 
me improve my grade 
Team-based learning activities are a 
waste of time 
Team-based learning activites are a 
waste of time 
I do not like to work in teams 
I think team-based learning 
activities are an effective approach 
I learn better in a team setting 
I enjoy team-based learning 
activities 
Accountability 




• Strongly Ag~ee 
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It was of interest to explore students' perception of accountability when the TBL method 
was used and to determine a correlation with Kolb learning styles. Data was collected on the 
. overall experience with the TBL method using the Team-Based Learning Student Assessment 
Instrument. 73 Accountability scores range from 8-40, with a higher score indicating a higher 
level of accountability. The subscale scores ranged from 25-40, with a mean of 33.50 
(SD=4.26). A score of 24 is considered neutral. Students in this study had a high level of 
accountability with TBL. One-sample t-tests were used to assess whether or not group subscale 
means differed from the neutral values. For the accountability subscale, a significant difference 
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was found between average accountability (M = 33.5, SD=4.26) and the neutral score which was 
24, t (19) = 9.82, P < .001. 
The results indicate that there is a significant (negative) correlation between reflective 
observation and accountability, r (18)= -.52, p= .019. Thus as reflective observation increases, 
accountability decreases. The other three learning stages were not significantly correlated with 
accountability (all p> .05). This relationship is depicted in figure 8. 









:J 3400 0 0 o 0 
III 
~ 0 
ii 1200 0 
1\1 





za 00 0 
2600 0 
0 
15.00 20.00 2500 30.00 35.00 4000 
Reflective Observation 
Preference for TBL 
Students' preference for TBL or lecture was also measured. On this subscale, possible 
scores ranged from 16 to 80, with a higher score indicating a preference for TBL. Participant's 
subscale scores ranged from 34 to 60, with a mean of 49.2 (SD= 7.11). As a score of 48 is 
considered neutral, participants in this study were almost neutral in their preference for TBL or 
lecture. For the preference subscale, the difference between average preference (M = 49.2, 
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SD=7 .11) and a neutral score (48) was non-significant, t (19) = .75, p = .459. 
The correlation between preference for TBL or lecture and the students' learning style 
was also examined. Results indicate a significant (negative) correlation between reflective 
observation and preference, r (18)= -.58, p=.008). Thus as reflective observation increases, 
preference for TBL decreases. The other three learning stages were not significantly correlated 
with preference (figure 9, all measures p> .05). 
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Student satisfaction 
The degree to which students were satisfied with the TBL method was also measured. 
On the student satisfaction subscale, possible scores ranged from 9 to 45, with a higher score 
indicating a higher level of satisfaction with TBL. Scores in the subset ranged from 17 to 39, 
with a mean of 31.16, (SD=5.7). Considering that a score of 27 is considered neutral, these 
results showed that participants were satisfied with TBL when compared to lecture. For the 
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satisfaction subscale, the difference between average satisfaction (M = 31.16) and a neutral score 
(27) was significant, t (18) = 3.18, P = .005. 
There was a significant positive correlation between concrete experience and student 
satisfaction, r (17) = .56, p = .012. This indicates that as concrete experience increases, student 
satisfaction increases. Also, there was a significant (negative) correlation between reflective 
observation and student satisfaction, r (17) = -.51, p= .026, indicating that as reflective 
observation increases, student satisfaction decreases (figure 10). 
Figure 10. Scatterpiots of Student Satisfaction with Concrete Experience (r = .56) and 
Reflective Observation (r = -.51) 
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A total instrument score was calculated to measure the overall impression of TBL. 
Possible scores range from 34 to 170, with 99 being a neutral score. The difference between the 
average team-based learning total score (M = 114.47) and a neutral score (99) was significant, t 
(18) = 4.77, P < .001. Scores ranged from 80 to 131 with a mean of 114.47 (SD= 14.14), 
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indicating participants had a generally favorable experience with TBL. A correlation was done 
between the TBL total score and the Kolb learning stages. Concrete experience was positively 
correlated with total scores, r (17) = .50, p = .029, and reflective observation was negatively 
correlated with total scores, r (18) = -.60, P = .007 (figure 11). 
Figure 11. Scatterplots of Team-Based Learning Total Score with Reflective Observation (r 
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Sixty percent of nurse anesthesia students had a positive experience with team-based 
learning when used in a foundational nurse anesthesia class. There were significant differences 
between participant scores and neutral scores in regard to accountability, satisfaction and overall 
experience, indicating that the experience with TBL was generally well received by the students. 
It was of interest to correlate Kolb learning style types with the subscales of the Team-
Based Learning Student Assessment (accountability, preference for TBL or lecture, and 
satisfaction with TBL), but given the limited sample size, this was not possible. Correlations 
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could be completed comparing the subscales of the TBLSA and each of the learning stages as 
defined by Kolb's experiential learning theory (concrete experience, abstract conceptualization, 
reflective observation and active experimentation). As individuals placed a stronger emphasis on 
reflective observation, they were less likely to enjoy team-based learning or prefer to use TBL in 
future classes. However, those individuals that preferred using concrete experience to grasp 
information demonstrated higher satisfaction and overall experience scores. 
Kolb's experiential theory defines knowledge as the grasping and transforming of 
experiences.68 Concrete experience is a method by which an individual grasps experience by 
emerging in actual situations before transforming it by reflecting and observing. Individuals 
with a preference for concrete experience choose action and practical applications to learn 
something new, while those with a preference for reflective observation would select thinking 
and understanding.6 Laschinger74 discovered that nursing students with concrete learning styles 
were found to prefer concrete learning methods, such as small groups and 'hands on' practical 
applications. This is consistent with the results in this study; concrete experience positively 
correlated with student satisfaction and the overall team based learning score. It may be 
speculated that the application exercises appealed to those with a preference for concrete 
experience because participants were able to actively apply them to clinical situations instead of 
just reading and listening to a lecture. 
Accountability 
The accountability subscales measured the students' preparation before attending class 
and/or the students' contribution to the team. Based on a neutral score of 24, students in this 
study demonstrated a high level of accountability (mean=33.35). Studies among BSN students,45 
nurse practitioner students,44 and physical therapy students 75 found similar results. The readiness 
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assurance process is often credited for the increased accountability experienced by students.25,7o 
In this study, 100% of the students either agreed or strongly agreed to the statement "I spend 
time studying before class in order to be more prepared," thus reinforcing the findings from the 
above studies. Student-to-student mentoring may also be an explanation for the increased sense 
of accountability. Ninety-five percent of students in this study felt that they made an important 
contribution to their teammate's education, but only 60% agreed with the statement that they 
were accountable for the team's learning. 
Satisfaction 
Students in this study were generally satisfied and had a positive overall experience with 
team-based learning. This finding is consistent with many studies in the TBL literature?4,47,55-58,76 
Students who prefer to learn by applying concepts in a concrete application predictably 
experienced greater satisfaction. The application exercises use the concept of applying 
knowledge to practical situations almost exclusively, which is very appealing to those that prefer 
to learn by concrete experimentation. Student satisfaction with educational experiences has been 
shown to increase student retention in programs 77 and to result in higher learning, increased 
productivity and lower stress.86 
What is it about TBL that makes satisfied students? It is well accepted that there is a 
direct relationship between student engagement, positive learning outcomes and satisfaction.77 
Student engagement is inherent in the concept of TBL. Studies in the TBL literature have 
attributed the use of TBL to aiding in comprehension of difficult concepts,32 while other studies 
credit TBL for changing how students learn .19 Students reported higher satisfaction because the 
use of TBL allowed for a large amount of content to be covered in a short period of time .49 There 
were, however, a few student comments to the contrary. An anecdotal student comment noted 
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the inability to "cover as much material with TBL compared with traditional lecture in the same 
time parameters." Another student noted TBL to be "a nice change of pace" when compared to 
lectures, but stated retention of materials was not improved with TBL. 
There is abundant research regarding the effect of generational differences on learning 
preferences. The percentage of millennial students (those born between the 1980 and 2000) in 
nurse anesthesia programs grows each year. Studies have shown that millennials prefer 
collaborative, learner-centered experiences with real-life applications?8 Creating a learning 
environment that appeals to the current generation can lead to increased satisfaction. Students 
from the millennial generation are very comfortable with technology and expect learning to be 
fun and interactive. Team-based learning offers collaborative work regarding clinically 
applicable problems with enough rigor and content coverage to satisfy both the students and the 
faculty. 
Students are not the only ones who are more satisfied; when educators begin to use TBL, 
they often feel reinvigorated about teaching. I I Some educators believe that the interaction that 
occurs between a professor and the students during a TBL session feels more "natural" than 
traditional lectures. 22 Team-based learning undoubtedly involves an increased workload for 
seasoned lecturers. PowerPoint presentations must be narrated or eliminated altogether, and 
readiness assurance tests must be developed. The application exercises were found to be the 
most time-consuming, challenging part of this study for the author. However, studies have 
shown despite the extra workload, most faculty reported an increased satisfaction with TBL, less 
student apathy, higher attendance, and the development of personally rewarding relationships 
that come from the changing role of teacher to educational partner. 13 
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Preference for TBL 
Participants in this study showed a very slight preference for TBL versus lectures. This 
finding is consistent with many other studies?6,44,45,75.79 A typical graduate student will have very 
little exposure to active learning strategies during their education. Medical education, in 
particular, h~s emphasized the value and legitimacy of traditionallectures.79 While some 
professors have developed the skill to give finely honed lectures, many use the PowerPoints as a 
crutch rather than a tool. In a study done in Great Britain, 59% of students reported that lectures 
were boring, and PowerPoint was reported to be the dullest presentation method.so The least 
boring teaching methods were group discussions, seminars and practical applications. However, 
this and other studies,50,51 have found students to be the biggest opponents of the transition to 
active learning. 
Why are students resistant to the change to active learning? Team-based learning, as well 
as any other flipped classroom approach, forces the student to be committed to studying. There 
is a shift in the responsibility of learning from the teacher to the student, which may cause 
students to venture out of their comfort zone.12 While some students may appreciate the deadline 
pressure to assist their commitment to study, others resent it because they thrive on last minute 
studying. 
Some think that millennials are a natural fit for TBL, while others believe this generation 
will require much support when introducing TBL or any active learning strategy into the 
curriculum. In general, millennials want to know exactly what to do in order to get good grades 
and may have a difficult time adjusting to the ambiguous nature of the application exercises.41 
They may be uncomfortable with application exercises that have multiple correct answers. 
Unlike previous generations, this generation needs to have the purpose and meaning of activities 
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explained to them, and will not follow directions without asking for a rationale.90 Educators 
understanding these differences can use this opportunity to inform students on learning theory, 
and gain support their support. 
CONCLUSION 
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The findings in this study were very similar to the studies in the literature that also used 
the Team-Based Learning Student Assessment instrument. Students were more accountable for 
their education and felt satisfied with team-based learning, but were neutral on their preference 
for TBL over lecture. The author and TBL instructor of this study found the new teaching style 
to be comfortable as it was similar to the type of teaching used in the clinical area. However, as 
with any new technique, not everything was smooth and some lessons were learned that would 
be applied in future classes. 
Although an introduction was given to the students before the TBL sessions began, the 
students still did not have an understanding of the necessity of studying before the TBL session 
in order to be prepared for the readiness assurance tests. In the future, a sample TBL session will 
be used to acclimate students to the process. Additionally, the students will be provided with 
specific objectives for the readiness assurance tests to allow more success. Technologic glitches 
also played a part. Some students had difficulty viewing the narrated PowerPoint lectures which 
affected their grades. A reliable method of viewing narrated PowerPoint lectures will be 
implemented for future TBL sessions. Some authors 35 recommend a difficulty level of 30-70% 
for the RATs, however it was this author's experience that quizzes that were too difficult led to 
dissatisfaction and apathy during the application exercises. Although the majority of the 
principles of TBL were followed in this study, application exercises were not graded. 
Unfortunately, this led to unrelated conversations during the application exercises. Future 
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classes will incorporate the suggestions to assign a grade to the application exercise in order to 
increase accountability and decrease extraneous conversations. 
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Some studies note that a mindset change that must occur in faculty when implementing 
TBL or any type of flipped classroom. Lubeck55 notes "instructors had to let go of the perception 
that if it was not discussed in class, it was not covered." In this study, a TBL session was 
scheduled for two hours, with 30 minutes being devoted to the readiness assurance process and 
clarifying lecture. Although application exercises comprehensively covered a portion of the 
content, it was not possible to cover all the required content despite best efforts. Students had to 
be accountable for learning material not covered in the application exercises. Future TBL 
session will have two sets of objectives and readings: one pre-session set and a more inclusive 
post-session set. It is reassuring to note the studies in which satisfaction scores increased the 
second time TBL was implemented. This has been attributed to faculty comfort with the 
technique ?6,63 
Limitations of this study include the small sample size at one nurse anesthesia program. 
This limits generalizability and the ability to make a correlation between learning style and each 
subset of the TBLSA. The author of this study observed the use of TBL in a medical school to 
learn how to facilitate the use of TBL in this study. Although helpful in familiarizing the author 
with the general format and the general content of application exercises, this style of teaching 
was new to the author. Experience with developing iRATs, tRATS and application exercises 
could lead to higher satisfaction in future endeavors as has been demonstrated in other 
studies ?6,81 
This study contributes to the body of research regarding the use of TBL in the field of 
nursing and suggests that those with a preference for learning by concrete observation may better 
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accept TBL than those with a preference for learning with reflective observation. With faculty 
commitment to fine-tuning the use of TBL, this teaching method may be used to answer the call 
for radical transformation in the nursing field by integrating clinical application into the 
classroom and developing life-long learners. 
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Appendix A: NRS 607 Introduction to Nurse Anesthesia Practice Content 
• Unit 1: Preoperative Preparation 
o Preoperative Assessment and Medications 
o Basic Monitoring 
o Aseptic Technique 
o Environmental Hazards in the Operative Room 
• Unit 2: Intraoperative Management 
o General Anesthesia 
o Airway Assessment and Management 
o Oxygen Therapy and Ventilation Strategies 
o Fluid Therapy and Management 
o Thermoregulation in the Operating Room 
o Intraoperative Positioning 
o Monitored Anesthesia Care 
o Regional Anesthesia 
• Unit 3: Anesthesia Equipment & Technology 
o The Anesthesia Gas Machine 
o Compressed Gases and Vaporizers 
o Capnography 
o Electrical safety 
• Unit 4: Postoperative Care and Anesthetic Complications 
o Postoperative Care and Complications 
o The Allergic Response and Anaphylaxis 
o Hemorrhage and Transfusion Therapy 
o Awareness Under Anesthesia 
o Malignant Hyperthermia 
• Unit 5: Anesthesia for Specific Populations and Procedures 
o Anesthesia for the Obese Population and Bariatric Surgery 
o Anesthesia for the Elderly Population 
o Anesthesia for Orthopedic Surgeries 
o Anesthesia for Electroconvulsive Therapy 
o Anesthesia for Ophthalmological Surgeries 
o Anesthesia for Gastrointestinal Surgeries 
o Anesthesia for Genitourinary Surgeries 
o Anesthesia for Gynecological Surgeries 
o Non-operating Room Anesthesia 
Legend: Bolded topics are those covered in TBL format 
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Appendix B: Team-Based Student Learning Assessment Instrument 
Team-Based Learning Student Assessment Instrument (TBL-SAI) 
© 2010 Heidi A. Mennenga 
This instrument asks you about your experience with team-based learning. There are no 
right or wrong answers. Please be honest and report your true reaction to each question 
by circling the number for the response that best describes your answer. 
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Accountability Subscale 
This subscale assesses student preparation for class and contribution to the team. 









1 = Strongly Disagree 
2= Disagree 
3= Neither Disagree or Agree (Neutral) 
4= Agree 
5= Strongly Agree 
I spend time studying before class in order 
to be more prepared. 
I feel I have to prepare for this class in order 
to do well. 
I contribute to my team members' learning. 
My contribution to the team is not 
important. 
My team members expect me to assist them 
in their learning. 
I am accountable for my team's learning. 
I am proud of my ability to assist my team 
in their learning. 
I need to contribute to the team's learning. 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 









PLEASE GO TO NEXT PAGE 
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Preference for Lecture or Team-Based Learning Subscale 
This subscale assesses student ability to recall material and student attention level in 
lecture and team-based learning. 
The scale for the items is as follows: 
9. 
1 = Strongly Disagree 
2= Disagree 
3= Neither Disagree or Agree (Neutral) 
4= Agree 
5= Strongly Agree 
During traditional lecture, I often find 
myself thinking of non-related things. 
10. I am easily distracted during traditional 
lecture. 
11. I am easily distracted during team-based 
learning activities. 
12. I am more likely to fall asleep during lecture 
than during classes that use team-based 
learning activities. 
13. I get bored during team-based learning 
activities. 
14. I talk about non-related things during team-
based learning activities. 
15. I easily remember what I learn when 
working in a team. 
16. I remember material better when the 
instructor lectures about it. 
17. Team-based learning activities help me 
recall past information. 
18. It is easier to study for tests when the 
instructor has lectured over the material. 
19. I remember information longer when I go 
over it with team members during the 
ORA TS used in team-based learning. 
1 2 3 4 
1 2 3 4 
1 2 3 4 
I 2 3 4 
I 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
1 2 3 4 
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20. I remember material better after the 1 2 3 4 5 
application exercises used in team-based 
learning. 
21. I can easily remember material from lecture. 1 2 3 4 5 
22. After working with my team members, I 1 2 3 4 5 
find it difficult to remember what we talked 
about during class. 
23. I do better on exams when we used team- 1 2 3 4 5 
based learning to cover the material. 
24. After listening to lecture, I find it difficult to 1 2 3 4 5 
remember what the instructor talked about 
during class. 
PLEASE GO TO NEXT PAGE 
4 
--------- - --
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Student Satisfaction Subscale 
This subscale assesses student satisfaction with team-based learning. 
The scale for the items is as follows: 
1 = Strongly Disagree 
2= Disagree 
3= Neither Disagree or Agree (Neutral) 
4= Agree 
5= Strongly Agree 
25. I enjoy team-based learning activities. 
26. I learn better in a team setting. 
27. I think team-based learning activities are an 
effective approach to learning. 
28. I do not like to work in teams. 
29. Team-based learning activities are fun. 
30. Team-based learning activities are a waste 
of time. 
31. I think team-based learning helped me 
improve my grade. 
32. I have a positive attitude towards team-
based learning activities. 
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Appendix C: Permission to use Team-Based Learning Student Assessment Instrument 
Hi Linda, 
I am happy to provide you permission to use the instrument and have attached it for you. Please credit 
the instrument and myself in any resulting publication/presentation . Please let me know if you have any 
questions or if I can be of any further assistance. Best of luck with your study and your degree! 
fl0lklvf~ phDJ 'RN 
A~£iVY\.t"Pv~ 
C~ofN(MI"~ S~Vciko:tcvSLa;(;-(VUVliNe¥KUY 
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Appendix D: Raw Data for TBLSA 
Student Responses to Team-Based Learning Questions Regarding Accountability 
(frequencies/percentages) (n=20) 
Strongly Strongly 
QUESTION Disagree Neutral Agree 
Disagree Agree 
I spend time studying before class 0 0 0 9(45) 11 (55) 
in order to be more prepared 
I feel I have to prepare for this class 0 0 1(5) 5(25) 14(70) 
in order to do well 
I contribute to my team members' 0 0 1(5) 14(70) 5(25) 
learning 
My contribution to the team is not 7(35) 9(45) 2(10) 1(5) 1(5) 
important 
My team members expect me to 0 2(10) 5(25) 7(35) 6(30) 
assist them in their learning 
I am accountable for my team's 0 1(5) 7(35) 5(25) 7(35) 
learning 
I am proud of my ability to assist 0 0 2(10) 11 (55) 7(35) 
my team in their learning 
I need to contribute to the team's 0 1(5) 4(20) 10(50) 5(25) 
learning 
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During traditional lecture, I often find 
m selfthinkin of non-related thin s 
I am easily distracted during traditional 
Disagree 
lecture 1 5) 
I am easily distracted during team-based 
learnin activities 2 10 
I am more likely to fall asleep during 
lecture than during classes that use team-
based learnin activities 
I get bored during team-based learning 
activities 
I talk about non-related things during 
team-based learnin activities 0 
I easily remember what I learn when 
workin in a team 
I remember material better when the 
instructor lectures about it 
Team-based learning activities help me 
recall ast information 
It is easier to study for tests when the 
instructor has lectured over the material 
I remember information longer when I 
go over it with team members during the 
1(5 
o 
GRATS used in team-based learnin 0 
I remember material better after the 
application exercises used in team-based 
learnin 0 
I can easily remember material from 
lecture 
After working with my team members, I 
find it difficult to remember what we 
talked about durin class 
I do better on exams when we used team-
based learnin to cover the material 
After listening to lecture, I find it difficult 
to remember what the instructor talked 
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Student Responses to Team-Based Learning Questions Regarding Satisfaction with TBL 
(frequencies/percentages) (n=20) 
QUESTION Strongly Disagree Neutral Agree Strongly 
Disagree Agree 
I enjoy team-based learning 
activities 0 2(10) 5(25) 11(55) 2(10) 
I learn better in a team setting 0 4(20) 8(40) 7(35) 1(5) 
I think team-based learning 
activities are an effective approach 
to learning 0 2(10) 5(25) 13(65) 0 
I do not like to work in teams 0 12(60) 6(30) 2(10) 0 
Team-based learning activities are 
fun 0 2(10) 8(40) 9(45) 0 
Team-based learning activities are a 
waste of time 4(20) 8(40) 6(30) 1(5) 1(5) 
I think team-based learning helped 
me improve my grade 2(10) 7(35) 7(35) 4(20) 0 
I have a positive attitude towards 
team-based learning activities 0 2(10) 6(30) 9(45) 3(15) 
I have had a good experience with 
team-based learning 0 1(5) 7(35) 9(45) 3(15) 
50 
TEACHING METHODS IN A NURSE ANESTHESIA PROGRAM 
51 
References 
1. Benner P. Educating nurses: A call for radical trallsformation. Stanford, CA: Jossey-Bass; 2010:284. 
2. Di Leonardi, Bette Case,PhD, RN-BC. Tips for facilitating learning: The lecture deserves some respect. 
The Journal of Continuing Education in Nursing. 2007;38(4):154-61; quiz 162-3,175. 
htt :llsearch. ro uest.com.lib rox .umflint.edu/docview/223318556?accountid= 14584. 
3. Sutherland PD, Badger R. Lecturers' perceptions of lectures. Journal offurther and higher education. 
08;28(3):277; 277. 
4. Michaelsen LK. Getting started with team learning. University of Chicago at Urbana-Champaign Web 
site. www .med.illinois.edu/facultydev/classroom/interactivemethodslmichaelson.pdf. Accessed FEbruary 
15,2016. 
5. Ofstad W, PharmD, Brunner LJ, PhD. Team-based learning in pharmacy education. Am J Pharm Educ. 
2013;77(4):70. http://libproxy.umflint.edu:2106/docview/1448009089?accountid=14584. 
6. Kolb A Y, Kolb DA. Experiential learning theory. In: Seel NM, ed. Encyclopedia of the sciences of 
learning. Springer; 2012: 1215-1219. 
7. McCarthy M. Experiential learning theory: From theory to practice. Journal of Business & Economics 
Research. 2010;8(5):131-139. 
http://search.proquest.com.huar:yu.kl.oakland.edu/docview1366506524?accountid=12924. 
8. Parmalee D. Team-based learning introduction. Wright State University Web site. 
https:llmedicine.wright.edu/academic-affairs/faculty-development/team-based-Iearning/introduction. 
Updated 2015. Accessed August/14, 2015. 
TEACHING METHODS IN A NURSE ANESTHESIA PROGRAM 
9. Michealsen LK, Pannalee DX, McMahon KK, Levine RE, eds. Team-based learning for health 
professions education. Sterling, VA: Stylus Publishing, LLC; 2008. 
10. Michaelsen LK, Knight AB & Fink LD, ed. Team-based learning: A transformative use of small 
groups in college teaching. Sterling, VA: Stylus Publishing; 2004. 
52 
II. Haidet P, O'Malley KJ, Richards B. An initial experience with "team learning" in medical education. 
Acad Med. 2002;77( 1 ):40-44. 
12. Searle NS, Haidet P, Kelly PA, Schneider VF, Seidel CL, Richards BF. Team learning in medical 
education: Initial experiences at ten institutions. Acad Med. 2003;78(10 Suppl):S55-8. 
13. Ohtsuki M, Matsui T. Large-scale team-based learning for interprofessional education in medical and 
health sciences. Med Teach. 2014;36(5):452-3. doi: 10.3109/0142159x.2014.909018. 
14. Gray J, Fana GT, Campbell TB, Hakim JG, Borok MZ, Aagaard EM. Feasibility and sustainability of 
an interactive team-based learning method for medical education during a severe faculty shortage in 
zimbabwe. BMC Med Educ. 2014;14:63. doi: 10.1186/1472-6920-14-63. 
15. Parmelee D, Michaelsen LK, Cook S, Hudes PD. Team-based learning: A practical guide: AMEE 
guide no. 65. Med Teach. 2012;34(5):e275-87. doi: 10.3109/0142159X.2012.651179 [doi]. 
16. Considine J, Currey J, Payne R, Williamson S. Participant evaluation of team-based learning using 
one-off teams in a hospital setting. Australas Emerg Nurs J. 2014;17(2):68-76. doi: 
10.1 016/j .aenj .2014.03 .002 [doil. 
17. Currey J, Eustace P, Oldland E, Glanville D, Story I. Developing professional attributes in critical 
care nurses using team-based learning. Nurse Educ Pract. 2015;15(3):232-238. doi: 
I 0.1016/j.nepr.2015 .01.011 [doil. 
TEACHING METHODS IN A NURSE ANESTHESIA PROGRAM 
18. Considine J, Payne R, Williamson S, Currey J. Expanding nurse initiated X-rays in emergency care 
using team-based learning and decision support. Australas Emerg Nurs J. 2013;16(1):10-20. doi: 
10.1016/j.aenj.2012.11.001 [doi]. 
19. Currey J, Oldland E, Considine J, Glanville D, Story I. Evaluation of postgraduate critical care 
nursing students' attitudes to, and engagement with, team-based learning: A descriptive study. Intensive 
Crit Care Nurs. 2015;31(1):19-28. doi: 10.1016/j.iccn.2014.09.003 [doi]. 
53 
20. Kuhne-Eversmann L, Eversmann T, Fischer MR. Team- and case-based learning to activate 
participants and enhance knowledge: An evaluation of seminars in germany. J Contin Educ Health Prof. 
2008;28(3): 165-71. doi: 10.1002/chp.175. 
21. McMullen I, Cartledge J , Finch E, Levine R, Iversen A. How we implemented team-based learning 
for postgraduate doctors. Med Teach. 2014;36(3):191-5. doi: 10.3109/0142159x.2014.875617. 
22. McMullen I, Cartledge J, Levine R, Iversen A. Team-based learning for psychiatry residents: A mixed 
methods study. BMC Med Educ. 2013;13:124. internal-pdf:111101513929/McMullen-2013-Team-based 
learning for psychiat.pdf. doi: 10.1186/1472-6920-13-124. 
23. Rider EA, Brashers VL, Costanza ME. Using interprofessional team-based learning to develop health 
care policy. Med Educ. 2008;42(5):519-20. internal-pdf:113130390644/Rider-2008-Using 
interprofessional team-based.pdf. doi: 10.11111j.1365-2923.2008.03078.x. 
24. Sisk RJ. Team-based learning: Systematic research review. J Nurs Educ. 2011;50(12):665-669. doi: 
10.3928/01484834-20111017-01 [doi]. 
25. Abdelkhalek N, Hussein A, Gibbs T, Hamdy H. Using team-based learning to prepare medical 
students for future problem-based learning. Med Teach. 2010;32(2): 123. 
http://umfiint.summon.seriaissoiutions.com/2.0.0IIink/0/eLvHCXMw jV3ZSsNAFL2oRfHFpe4LzA-
TEACHING METHODS IN A NURSE ANESTHESIA PROGRAM 
54 
kJLMleRS 1 FkSftOJTmRULJi3W 8c7mSmFiuBrFghzZ3LOzD2cA8DoIM W gme58xpLaRihUMKzfN 
KVQgduhIWMaULVRiJ90d-9yDHK9vtTsJv9HTQf jaDdvrRKSO jUOCuHakEpeUm9IIuKKQXPIed-
ILeUdchlWb51 Bpr7NBjuA j IZFJykNoPNK771-




26. Brich J. Feasibility, acceptance and impact of team-based learning in neurology: A pilot study. GMS Z 
Med Ausbild. 2013;30(2):Doc20. internal-pdf:113829176425/Brich-2013-Feasibility, acceptance and 
impact.pdf. doi: 10.3205/zma000863. 
27. Ghorbani N, Karbalay-Doust S, Noorafshan A. Is a team-based learning approach to anatomy 
teaching superior to didactic lecturing? Sultan Qaboos Univ Med J. 2014;14(1):e120-5. internal-
pdf:113172686010/Ghorbani-2014-Is a Team-based Learning Approac.pdf. 
28. Hashmi NR. Team based learning (TBL) in undergraduate medical education. J Coll Physicians Surg 
Pak. 2014;24(8):553-6. doi: 08.2014/jcpsp.553556. 
29. Koles P, Nelson S, Stolfi A, Parmelee D, Destephen D. Active learning in a year 2 pathology 
curriculum. Med Educ. 2005;39(10): 1045-55. doi: 10.11111j.1365-2929.2005.02248.x. 
30. Nyindo M, Kitau J, Lisasi E, et al. Introduction of team-based learning (TBL) at kilimanjaro christian 
medical university college: Experience with the ectoparasites module. Med Teach. 2014;36(4):308-13. 
internal-pdf:110628175011/Nyindo-2014-Introduction of team-based learnin.pdf. doi: 
10.3109/0142159x.2013.876490. 
TEACHING METHODS IN A NURSE ANESTHESIA PROGRAM 
31. Okubo Y, Ishiguro N, Suganuma T, et al. Team-based learning, a learning strategy for clinical 
reasoning, in students with problem-based learning tutorial experiences. Tohoku J Exp Med. 
2012;227(1 ):23-9. internal-pdf:1 11734575198/0kubo-20 12-Team-based learning, a learning str.pdf. 
55 
32. Punja D, Kalludi SN, Pai KM, Rao RK, Dhar M. Team-based learning as a teaching strategy for first-
year medical students. Australas Med J. 2014;7(12):490-9. doi: 10.4066/amj.2014.2244. 
33. Thomas PA, Bowen CW. A controlled trial of team-based learning in an ambulatory medicine 
clerkship for medical students. Teach Learn Med. 2011 ;23(1):31-6. doi: 10.1080/10401334.2011.536888. 
34. Vasan NS, DeFouw DO, Holland BK. Modified use of team-based learning for effective delivery of 
medical gross anatomy and embryology. Anat Sci Educ. 2008;1(1):3-9. doi: 10.1002/ase.5. 
35. Zgheib NK, Simaan JA, Sabra R. Using team-based learning to teach pharmacology to second year 
medical students improves student performance. Med Teach. 2010;32(2): 130-5. doi: 
10.3109/01421590903548521. 
36. Warrier KS, Schiller JH, Frei NR, Haftel HM, Christner JG. Long-term gain after team-based learning 
experience in a pediatric clerkship. Teach Learn Med. 2013;25(4):300-5. doi: 
10.1080/10401334.2013.827975. 
37. Della Ratta CB. Flipping the classroom with team-based learning in undergraduate nursing education. 
Nurse Educ. 2015;40(2):71-74. doi: 10.1097/NNE.0000000000000112 [doi]. 
38. Burgess AW, Ramsey-Stewart G, May J, Mellis C. Team-based learning methods in teaching 
topographical anatomy by dissection. ANZ J Surg. 2012;82(6):457-60. internal-
pdf:113516616716/Burgess_et_al-2012-ANZ_Journal_of_Surgery .pdf. doi: 10.11111j .1445-
2197.2012.06077.x. 
TEACHING METHODS IN A NURSE ANESTHESIA PROGRAM 
56 
39. Saudek K, Treat R. Team-based learning on a third-year pediatric clerkship improves NBME subject 
exam blood disorder scores. Medical Education Online. 2015;20:1-5. 
http://umflint.summon.serialssolutions .com/2.0.0Il ink/O/eLv HCXMwrV 1 La9ww EB7SlJZc-
khf60 POB7yRLNIrHUpp2qSBkh7KNtCTkTS jJCS73uxuSkv fDVem YWG3nq VwWBmPPPNQ98HoM 
uRLP6KCZIvMHpndJCkUYWxRlmHUFPTWOdLvqs80a6-
fzYfP9WnWzBIuGZrDOG}:j9zYBW6a76fMaOOCENK8m18XLCPF49ZBU8NIrQV8q3gSeAfuKmbvS g4 
nq6qchS-18Tb-pUR-I PqRv9KOWotJK5Q3sS Isxuo- jRw h96bbkqUUpjEhw9UtOtwNr-N -
5xH8CD jVfF-7WCPYYtmuyz 1 nNdCduH-
SZ70P4HzCbl pwXkRRVajOBPdTDixOr9YYPErnYn50AOiOvsWI7wsJi76zgYtxZeDkOOxvPHcHBLOO 
01 Fv 1 gvMHOEiiWzbi6fwrejw8mH4yIrORTIAKrgKtJbUsEla3tryYTKap-
OOVnZuBil qagmhTr4BGBTkVXGOi jlvQmlqfUz2J51M30BOhvfBBI M7agyqCuvQiSfXM j5MdX07sE 
Bm62dr8k6WqbP7g-
6xVmb 8ZWonQmxqqxSCYmlBSxQRQjYLzShLA Hzwc jtXh II eqGadOStFEv nkFewkMFWt2z0vY 
XuluKE3cC97xR9jtu7x . doi: 10.3402/meo.v20.29021. 
40. Tan NC, Kandiah N, Chan YH, Umapathi T, Lee SH, Tan K. A controlled study of team-based 
learning for undergraduate clinical neurology education. BMC Med Educ. 2011 ;11:91. internal-
pdf:114084960732ITan-2011-A controlled study of team-based lear.pdf. doi: 10.1186/1472-6920-11-91. 
41. Harmon RB, Hills RL. Transforming psychiatric mental health nursing education with team based 
learning. Arch Psychiatr Nurs. 2015;29(6):413. 
http://umflint.summon.serialssolutions .com/2.0 .0/link/O/eLv HCXM w3V 1 bS8Mw FA46GPgi3u-
QJ 19KR900afv gg3POgUOUV cWnOZxmUtgN2f6 yZJs3 WR wNeUhnK-
5ss5yfnOQYiGDeJvcALRAkaRRxSIpEUAMSOIB-
AySdJchFqrnHXY13PUeuJfq76Xq7F AbxzRfUhwKtLZi7BlutxwiN3TLDM8FAEoYYzmY-
8ptraCld69bvqv 1 YLI VbntrMtr28MaF5zo jtGIFJrhUaTddGZ1 U65XC4du4QsIOcjs9Gs-







snCyPlp6YESj kLI4Z45db37lCe6u 5hrVZj9zeYPq89FAhU-zX-CpTpA. 
42. Koles PG, Stolfi A, Borges NJ, Nelson S, Parmelee DX. The impact of team-based learning on 
medical students' academic performance. Acad Med. 2010;85(11):1739-45. doi: 
10.1097/ACM.ObOI3e3181f52bed. 
43. Park KD, Kim B, Kim T, Phyo S, Myung SJ. Is remediation program using team-based learning 
effective for at-risk medical students? Korean J Med Educ. 2014;26(1):25-9. doi: 
10.3946/kjme.2014.26.1.25. 
44. Corbridge SJ, Corbridge T, Tiffen J, Carlucci M. Implementing team-based learning in a nurse 
practitioner curriculum. Nurse Educ. 2013;38(5):202-205. doi: 10.1097/NNE.Ob013e3182aOe416 [doi]. 
45. Mennenga HA. Student engagement and examination performance in a team-based learning course. J 
Nurs Educ. 2013;52(8):475-479. doi: 10.3928/01484834-20130718-04 [doi]. 
46. Hickman SE, Wocial LD. Team-based learning and ethics education in nursing. J Nurs Educ. 
2013;52(12):696-700. doi: 10.3928/01484834-20131121-01 [doi]. 
47. Carbo AR, Blanco PG, Graeme-Cooke F, et al. Revitalizing pathology laboratories in a 
gastrointestinal pathophysiology course using multimedia and team-based learning techniques. Pathol Res 
Pract. 2012;208(5):300-5. internal-pdf:110628175010ICarbo.pdf. doi: 10.1016/j.prp.2012.02.010. 
TEACHING METHODS IN A NURSE ANESTHESIA PROGRAM 
48. Masters K. Student response to team-based learning and mixed gender teams in an undergraduate 
medical informatics course. Sultan Qaboos Univ Med J. 2012;12(3):344-51. internal-
pdf:112426206510/Masters-2012-Student response to team-based le.pdf. 
49. Vasan NS, DeFouw DO, Compton S. A survey of student perceptions of team-based learning in 
anatomy curriculum: Favorable views unrelated to grades. Anat Sci Educ. 2009;2(4):150-5. doi: 
10.1002/ase.91. 
58 
50. Lubeck P, Tschetter L, Mennenga H. Team-based learning: An innovative approach to teaching 
maternal-newborn nursing care. J Nurs Educ. 2013;52(2):112-115. doi: 10.3928/01484834-20130121-02 
[doi]. 
51. Fatmi M, Hartling L, Hillier T, Campbell S, Oswald AE. The effectiveness of team-based learning on 
learning outcomes in health professions education: BEME guide no. 30. Med Teach. 2013;35(12):eI608-
24. internal-pdf:110719885386/Fatmi-2013-The effectiveness of team-based lea.pdf. doi: 
10.3109/0 142159x .2013.849802. 
52. Clark MC, Nguyen HT, Bray C, Levine RE. Team-based learning in an undergraduate nursing course. 
J Nurs Educ. 2008;47(3):111-7. 
53. Della Ratta CB. Flipping the classroom with team-based learning in undergraduate nursing education. 
Nurse Educ. 2015;40(2):71-74. doi: 10.1097/NNE.0000000000000112 [doil. 
54. Altintas L, Altintas 0, Caglar Y. Modified use of team-based learning in an ophthalmology course for 
fifth-year medical students. Adv Physiol Educ. 2014;38(1 ):46-8 . internaI-pdf:110719885385/atlinas.pdf. 
doi: 10.1152/advan.00129.2013. 
55. Corbridge SJ, Corbridge T, Tiffen J, Carlucci M. Implementing team-based learning in a nurse 
practitioner curriculum. Nurse Educ. 2013;38(5):202-205. doi: 10.1097/NNE.ObOI3e3182aOe416 [doi]. 
TEACHING METHODS IN A NURSE ANESTHESIA PROGRAM 
56. Letassy NA, Fugate SE, Medina MS, Stroup 1S, Britton ML. Using team-based learning in an 
endocrine module taught across two campuses. Am J Pharm Educ. 2008;72(5):Aticle 103. 
57. Mody SK, Kiley 1, Gawron L, Garcia P, Hammond C. Team-based learning: A novel approach to 
medical student education in family planning. Contraception. 2013;88(2):239-42. doi: 
10.10 16/j .contraception .20 12 .07 .0 12. 
58. Ravindranath D, Gay TL, Riba MB. Trainees as teachers in team-based learning. Acad Psychiatry. 
2010;34(4):294-7. doi: 10.1176/appi.ap.34.4.294. 
59 
59. Inuwa 1M. Perceptions and attitudes of first-year medical students on a modified team-based learning 
(TBL) strategy in anatomy. Sultan Qaboos Univ Med J. 2012;12(3):336-43. internal-
pdf:112044897763/Inuwa-2012-Perceptions and Attitudes of First-.pdf. 
60. Cheng CY, Liou SR, Hsu TH, Pan MY, Liu HC, Chang CH. Preparing nursing students to be 
competent for future professional practice: Applying the team-based learning-teaching strategy. J Prof 
Nurs. 2014;30(4):347-56. doi: 10.1016/j.profnurs.2013.11.005. 
61. Cheng CY, Liou SR, Tsai HM, Chang CH. The effects of team-based learning on learning behaviors 
in the maternal-child nursing course. Nurse Educ Today. 2014;34(1):25-30. doi: 
10.1016/j .nedt.2013 .03 .013 [doi]. 
62. Elliott S. Using a modified team-based learning approach to teach nursing students about 
communicable disease control and community health nursing. J Nurs Educ. 2014;53(11):651-653. doi: 
10.3928/01484834-20141027-01 [doi]. 
63. Parmelee DX, DeStephen D, Borges N1. Medical students' attitudes about team-based learning in a 
pre-clinical curriculum. Med Educ Online. 2009;14: 1. internal-pdf:111129566413/Parmelee-2009-Medical 
students' attitudes abou.pdf. doi: 10.3885/meo.2009.Res00280. 
TEACHING METHODS IN A NURSE ANESTHESIA PROGRAM 
60 
64. Chung EK, Rhee JA, Baik YH, A OS. The effect of team-based learning in medical ethics education. 
Med Teach. 2009;31(11): 1013-7. doi: 10.3109/0142159080~590553. 
65. Whittaker AA. Effects of team-based learning on self-regulated online learning. lnt J Nurs Educ 
Scholarsh. 2015;12: 10.1515/ijnes-2014-0046. doi: 10.1515/ijnes-2014-0046 [doi]. 
66. Brandler TC, Laser J, Williamson AK, Louie J, Esposito MJ. Team-based learning in a pathology 
residency training program. Am J Clin Pathol. 2014;142(1):23-8. doi: 10.1309/ajcpb8tldzkcmwut. 
67. Bou Akl I, Ghaddar F, Sabra R, et al. Teaching clinical pharmacology using team-based learning: A 
comparison between third- and fourth-year medical students. J Clin Pharmacol. 2012;52(12): 1806-14. 
internal-pdf:112442186214/Akl_et_al-2012-The_Journal_of_Clinical_Pharmac.pdf. doi: 
10.1177/0091270011428986. 
68. Kolb D. Experiential learning: Experience as the source of learning and development. 2nd ed. New 
Jersey: Pearson FT Press; 2014:416. 
69. Kolb AY, Kolb DA. Kolb's learning styles. In: Seel NM, ed. Encyclopedia of the sciences of learning. 
New York: Springer Science + Business Media; 2012: 1696. 
70. Kolb AY. The kolb learning style inventory- version 3.1 2005b technical specifications. 2005. 
71. Hills H. Team-based learning. Burlington, Vt; Aldershot, Hampshire, England: Gower Publishing 
Limited; 2001. 
http://umflint.summon.serialssolutions.com/2.0.0/link/0/eLv HCXMwn VI NSwMxEB20InhSg7Wl CvOD2 
6ab3XycBK21 OIuHUvG05FMK21 VOBX--
yW7aatWLx5BDmAxM3kzevAHAcR9FWzGBJ5gIGyMlcIyxUsQIi0 3SILOYp8bX92eT9HGa j07IfEM 
u PUDl RfhB gP9rEYVybJfNwBc6YBpXcLHKoFOlyr4bGx6 7 AuuiAfjDGgelYJ8cLMCOOgPKs 1 W3c 
cfcOcu29FKLRW cXR8CPmm2hJGKSyt0 4blDznc ja7 j 805 gj3 jmx-
TEACHING METHODS IN A NURSE ANESTHESIA PROGRAM 
61 
OY ccUTT RObA T A5M2IZXbs3T eCJuvTKczHt70bSR GKk 
RKRPICveeESIRghNLnHu5uy7qAJOiVGKpNW5B03guTBt6SsSEiZRw6wACEVha35UaWxcwqHaoo 
w N ntaXZSy2bka 1 s6UB 3 a6f8KL stla3nuk8zxhhXh RuOOxA2 kgkwuZL4Kad8b8rC3 Gzv88qwsHNW n 
72. Kyprianidou M, Demetriadis S, Tsiatsos T, Pombortsis A. Group formation based on learning styles: 
Can it improve students' teamwork? Educational Technology, Research and Development. 2012;60(1):83-
110. http://search.proquest.com.huaryu.kl.oakland.edu/docview/917881380?accountid=12924.doi: 
http://dx.doi.org.huaryu.kl.oakland.edu/1 0.1007/s 11423-011-9215-4. 
73. Mennenga HA. Development and psychometric testing of the team-based learning student assessment 
instrument. Nurse Educ. 2012;37(4):168-172. 
http://umflint.summon.serialssolutions.com/2.0.0Ilink/0/eLvHCXMwtV1LT9tAEB4hJCROVOrOAS3Snn 
wz2Lvx7vq0050EKEhppQQqDpW12QeHEgcJBH-
jP7kzfpAA60FDT 14 ZMu7n2c z858AyD4QRI swI5ROgTeGKN4EJYK72ZCp84IWueZ578-
50T7PKsMziWFyvQhq5SLtrtzQFtKqtNDaqOQ7-Jk-
7pOBoNf467ZdQf97uXOY e8bDyWIPMRDTozu DXdQb V dFYEqdBRETKEeJ 1 Ln VKOt 1aSvoUvl8M 
FnEhqkotrh Y 40bp32ny7XB20RsOF45BnRitm85nLOjqBrx5mN069-
3vKux9afI62oQ C49NU45hFpBd3r2Q1F3ShvyvXfI03jZEmPV q5G7Bii-3qYZOE2-
yDWuNI2MHfi] FNjFfOlZb7RkV A 7NsQjoh5RWbB4ZkFnfNLP6Kc7NjjXbsFRvXAp6s9yhDyr5Vyrn 
UfA nR8NJ yRuykLEF02PjFV wifTCcCl8Kl2S2tSkehq8CV 6pPLeJE8Fw LXW qr AnT 1 HDL TScLzuoM 
X lZ8gNVyXvpPwCzeRJtM5gFZjjRiGii 1igeOesohddqFuB3c4qZW yja VXsEO EcDLvwsUV A4a6vC-
SGSJATpJxOpgLE432092q08Bqf8QQhRZOA W xriPZeefl n WKcjdYjxF1jFzvX7sNY g7S8ygBB8. doi: 
10.1097/NNE.Ob013e31825a87cc. 
74. Laschinger HK, Duff V. Attitudes of practicing nurses towards theory-based nursing practice. Call J 
Nurs Adm. 1991 ;4(1):6. 
TEACHING METHODS IN A NURSE ANESTHESIA PROGRAM 
62 
http://umfiint.summon.serialssolutions.com/2.0.0/link/0/eLvHCXMwjV3bSgMxEB3UUuiL9-
IV8gNbspesyWOx 1 oLgUxV8KptJ ggW7Lbj j50LVCqCTwtJFnZzmTMnnJkBKIsRz3Zs0iNI0chP20tZ 
LGpbOoccdW5yl0gexIXzmXh7qiaPgeuPrDlewo960Wo VqN2-
R6UlhEoiLULVV diH30EUtLzrmdPl KMRLrkKZVXJwfBBBpUcOD-
9s0M BhyZHsHL9vIkVUZYOXLOui ZbbdpGv xdcdwmBxLNo4740T2bHsK XOZcAaTcedFAcZ-
srVjKTaKelhUcbAuyGfpGWLIMw9uhiVdwPdwew7z6cP8fpalCgrZphKEPsgtwQOiGTQ6azmilsLkXN 
urn 1 jXeCVOiOSFOYxQS8DeiqVUeKA8hOy3UEA 7adWsvgFUE5RJI4UyuK2NQad SKGooFBmCSxjG 
P 19s YpaMRZqBq786rmEQZV dez3UDPUfHzd5CP837F7MOp V s. 
75. Livingston B, Lundy M, Harrington S. Physical therapy students' perceptions of team-based learning 
in gross anatomy using the team-based learning student assessment instrument. J Educ Eval Health Prof. 
2014;11: 1. doi: 10.3352/jeehp.2014.11.1 [doil. 
76. Mennenga HA. Development and psychometric testing of the team-based learning student assessment 
instrument. Nurse Educ. 2012;37(4):168-172. doi: 10.1097/NNE.ObOI3e31825a87cc [doil. 
77. Kuh GD. What we're learning about student engagement from NSSE: Benchmarks for effective 
educational practices. Change. 2003;35(2):24-32. 
http://www .jstor.org.libproxy.umfiint.edu/stable/40177261 . 
78. Mangold K. Educating a new generation: Teaching baby boomer faculty about millennial students. 
Nurse Educator. 2007;32(1):21. 
79. Haidet P, Morgan RO, O'Malley K, Moran BJ, Richards BF. A controlled trial of active versus 
passive learning strategies in a large group setting. Advances in Health Science Education. 2204;9(1): 15. ' 
TEACHING METHODS IN A NURSE ANESTHESIA PROGRAM 
63 
80. Young JR. When computers leave classrooms, so does boredom. The Education Digest. 
2009;75(3):48-51. 
.umflint.edu/docview/218193548?accountid=14584. 
81. Thompson BM, Schneider VF, Haidet P, et at. Team-based learning at ten medical schools: Two years 
later. Med Educ. 2007;41(3):250-7. doi: 10.1 1111j.1365-2929.2006.02684.x. 
